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UNITED STATES OF AMERICA
CIVIL AERCNAUTICS DOARD
- WASHINGTOH, . 0.

- Civil Air Regulstions Amendment O4-1
{of Part 04 as promigated on
Novezber 9,- 1945)
o Bffective: dovember 1, 1946

- YIRS PREVINTION IN AIR CARRIER AIRCRAFT

A study of air carriér eircraft accidents in which fires have been one
.of ‘the ceuses shows that there is a need for a change in the alrworthiness
requirements with respect to transport category zmirplanes. The invectige-
tion shows that the cianges needed are not confined to any perticular com-

- ponent of the airplene but extend to all perts of the sirplene which may
create a fire hazard. The regquirements hereinafter set forth are intended
to aid in preventing any fire from starting, to detect at the outset any
fire which has started, to prevent the spread of any fire, and to extinguish

nt

.any fire.

It appesring to the Board that fire prevenlion regnlations have been
under consideration for several months; -that proposed reégulations were cir-
culated in February and April of this year to the mamufacturers of aircraft
~and to the air carrier operatorsy tliat meny détailed discussions have been,--. :
held with the representadtives of the aircrarft memufacturers and the air TN
cerrier operators; that in view of ‘the foregoing sufficient public pro-
cedure has been afforded with regard to such rules and further notice cof
public procedure would serve no usefiilpurpose; and that eny further pro-
ceedings would serve only to delay the resulations which it is in the pub-
lic interest to adopt at this time; '
.The Civil Aeroneutics Board finds thet the notice and public procedure
provn.d@q for in section 4(a) of the Adminisirative Procedure ict is unneces-
sary with respect to the Jivil air Regulations hereinafter set forth.

Now, therefors, effective November 1, 1946, Part 04 of 't-hé Civil Air
. Regulations is amended as follews: . : o L e ‘

1. By sdding the followinz to § 04,005

AL aircraft certificated under the transport categoery, the mam-
facture of which is completed after September 30, 1947, shall coiply with the
following secti¢éns of this Part: BE 04,075, 04.38210, 04,3823C, 04,3824,

04, 38251, .04,38252, 04,4113, 04,4211, 04.4231{c), 04,425 through 04.4251,
04,4220, 04,4321, 04433, 04,434, 04,441 end subsections, 04.470 through
04 472, 04,49 through 04,4902, 04,491(a) end (c), end 04,4910 through D4, 493.
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2. Dy adding o new § 04,075 to read as follows:

04,075, Susceptibility of materials to fire,

Where necessary for the purpose of determ ining compliance with
any of-the following definitions, the Administrator shall prescribe the

heat conditions and testing procedures which any specific material or indi-
vidual part mist meet.

(a) TFireproof. M"Fireproof" material means a material which will
withstand heat equally well or better than steel in dimensions appropriate
for the purpose for which it is to be used. “hen spplied to material and
parts used to confine fires in designated fire zones "fireproof' means that
the material or part will perform this function under the most severe con-
ditions of fire and duration likely to occur in such zones.

(b) Fire-resistant. When applied to sheet or structural members,
®fire~resistent” materiazl shall mean a materizl which will withstand heab
equally well or better than aluminum alloy in dimensions appropriate for the
parpose for which it is to be used. Then applicd to fluid-cerrying lines,
this term refers to a line and fitting assembly which will perform its in-
tended protective functions under the heat and other conditions likely to

coccur at the particular location.

(¢) Flame-resistant. "Flame-resistant? material means material
W ill not support combustion to the point of propagating, beyond safe
1i a flame after removel of the ignition source.

(d) Flagh~resistant. "Flash-resistant! meterial means material
which Wll-ll. rnot burn violently when ignited.

\'e) Inflermeble. "Inflammeblo" fluids or gases mean those which
will ignite readily or explode. .

3. By adding a new 8 04,38210 to read as follows:

04,38210 Internal doors. Where internal doors zre eguipped with
louvres or other ventilating means, provision convenient to the crew shall

be made for.closing the flow of air through the door when such action is
found necessary.

4 By add;ng to § 04.38230 -the follwywing:

hcre partlmons between compartments are cquipped with louvr‘.,s
or other meens allowing air to flow between such compartments, provision
convenient to the crow shell be made for closing the flow of air through
the louvres or othor means when such action is found necessary.
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5. By deleting B8 04,3824, 04.38240, =nd 04,3825, and inserting in
licu thereof the following:

04,3824 Cabin interiors. All compartments occupied or used by the
crew or possengers sholl comply with the following provisions:

(a) Matericls shell in no case be less than flash-resistant.

(b) The wall end ceiling linings, the covering of all uphol-
stering, floors, «nd furnishings shall be flame-resistant.

(c) Compariments where smoking is to be permitted shall be
equipped with ash trays of the self-contzined type which are completely
removable. - All other compartmente- shall be pleocarded against smoking.

) (a) a11 rceeptacles for used towelz, papers, and waste shall be
of fire-resistant materiel, and shall incorporatc covers or other provisions
for containing possible fircs started in the receptaclos.

04,3825 Qarso ond bageezo compertments.

04.38250 Gencrel. Each cargo ond bageaze compertment shell be do-
s:.gncd. for the placarded maximum weight of contents ond criticel load dis-
tributicas ot the sppropriate maximun load factors corresponding to all
specified flight and ground load conditions, excluding the emergency londing
conditions of § 04.26. Provisions shall be made to prevent the conterts of
such compartments from becoming o hazerd by shifting under these loeds. The

| provisions alswe shall be adequate to protect the passengers and crow from

injury by the comtents of aﬁ,f compartment when the ultimate inertia force
ecting forward is 6 g,

04.38251 Fire precautions. Zach compartmont ghall bc desizned so that,

- when used for the purpose of storing cargo of baggege, it shall comply with

aill the requircments prescribed for cargo or bogeage compartments. It shall
include no controls, wirins, lines, cquipment, or accessories, the damage
or failure of which would affect the safc opération of the alrplene, unless
such item is adequotely shielded, isolated, or otherwise protocted so.thot
it cannot be drmoged by movemont of corgo in the compartment, ond so that
any breskege or follure of such item would not crecte o fire hazord in the
compartment. Provisions shall be made to prevent corgo or bogsnge from in-
terfering with the functioning of the fire-protective featurcs of the com-
partment. all matericls used in the construction of carzo or boggoge come
periments, including tie-down cquipment, shall be flamo-—rcsistfmt or potter.

o In addition, 21l cargo and be ggagr, compzwtmonts shall include pro-
vislons for safegucrding ageinst fircs according to the followmg clessifi-~
cations:

ga) Cargo and bogzase compartments shall be classified in the "A?
categary, if prescnce of a possible fire therein can be readily discernible
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to a member of the crew while et kis stotion, ond if 211 parbs of the com-
pertment arc easily accessibtle in flight., A hond fire extinguisher shall
be availoble for such compartment,

{v) Cargo end bbggage congac,rtments ghall be Cl{,LSSlflOd in the wEH
cabtegory, if sufficient cccese is provided while in flight to enable a mom-
ber of the crew to move by hand all contonts nnd to reach effectively all
parts of the compartmont with o hend fire oxtinguisher. Furthermore, the
design of tho comportmoent shell be such that, whon the access provisions are
being used, no hazardous quentity of smoke, flemes, or cxtinguishing egent
will cntor any compartmont oceuried by the crew or posscngors. Zach compart-
ment in this catcgory shall be eqnipped with o separcte system of on epproved
type smoke detoctor or fire detoctor other than heat detector to give werning
et the pilot or flight ez.gine,er gstation. Hand fire extinguishers shall be
rcadily available for use in all comperbtments of this categor Compartments
in this category shall he completely lined with flrc~r031stant material,
excopt thet additional service lining of fleme-resistent mtcrzal my be
employed.

(c) Carso and baggage compariments shall be classificd in tho "CM
catogory, if they do not conform wita the roguircments for the "A" or "B" cato-
gories. Rach compartment of the ®C" category shall be equlppod with: (1) a
separate systom of eu approvcd tij. smoke dotector or fire detector other
than heat detcctor to give warnins at the pilot or flight cnzineer station,
end (2) en approved built-in fire-cxbtingpishing system controlled from the
pilot or flight engincer station. Moans shall be provided to cxcludo haz-
ardous quantitics of smoke, flames, or extinguishing agent from entering into
any compartment cccupied by the crew or vassengers. Ventilation and draftis
sholl be further controlled within each such.cargo or begoege comper tment to
the extent that the extinguishing agent provided can contrel any firce vhich
roy, start within the compartment. All carzo aond baggage compartmonts of this
Catdé"or'y shall be completely lined with firo-rosistant material, cxcopt that
edditiongl service lining of flamc-resistant mabterial mey bo employed

04,38252 Proof of comblianco. Complionce with thosc provisions of
% 04,3825 which refor to the compartment accessibility, the ontry of haz-
erdous guentitics of smoke or oxtmguls"unb egent into compartments occupicd
by the crow or passengers, ond the dissipation of tho extinguishing agent
in catcgory "CV compartments shell be demonstrated by tests in flight. It
shall also be demonstrated Guring thesc tesis that no ingdvertent opuratlon
of smoke or firc detectors in adjacent or other comparttmnts within the air- ..
planc would occur as a result of fire contaired in any one - éompartment, -cither
Guring or affer cxtinguishment, unloss the cxtinguishing system floods such.
compartments. eimultansously,

6. By inserting the. followin: paragreph in § 04.4113:

If combustible fluid is used for propellor de-icing, the provisions
of §§ 04,45 to 04,4902, inclusive, shall be complicd with.
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7. By deleting 8 04,4231 (c), and inserting in lieu thercof the fol-
lowing: - ' : . : .

- (e} Tocation of fuel tarks shall comply with the provisions of
8 04.490. In gddition, no portion of engine nacollé skin which lies immediately
behind a major air cgress opening from the engino compertment shall act as
the wall of an integral tenk., Fuel tenks shall be isolated from personncl
compartments by means of. fume and fuel proof cnclosures.

8. By deleting 88 04,4250 and 04,4251, ond inserting in lieu thereof
the following: . N

04,4250 Lines snd fittines in designated fire. zéziés. ‘Fuel lines and
fittings in all desicnated fire zones (see § 04,49) shall comply with the
provisions of & 04,4901, ' :

, 04,4251 Fuel valves. In cddition to the Tequirements contained 4n™ - .
8 04,4900 for shui-off means, 2ll fuel valves shall be provided with positive
stops or suitable index provisions in the Mon" and "off" positions and shall
be supported in such a manncr that loads resulting from their operation or
from accelerated flight conditions ore not transmitted to the lines connected
to the valve.. : _

9. By ihsortiﬁg at the ends of BS 04.426 end:.‘04.43122' fhé i‘olioﬁﬁirgf
(Sec also 9'04.49_02.;) g

10. By deleting 88 04,4320 and 04.4321, ond inserting in lieu thercof
the following: , |

04,4320 Lings end fittings in desipmated fire zomes. Oil lines and
fittings in all dosignated fire zones (sce 8 04.49) shall comply with the pro-
visions of 8§ 04,4901.

. 04,4321 0il valves. .."Reﬁuirémcnts of 8§ 04,4900 for ghut-off méens shall

be complied with, Closing of 0il shut-off means shall not prcv,qnt'fcatheri;g |

the propoller, unless equivalent safoty provisions arg ;i;%co;poratted..

i ided wit! itive stope or suitable
A1l oil vplves shall be provided Wl-th..‘plosjltlr‘».‘e. st /
index provisions in the "on" and "off" positions, and shall be suppoz::edtizg.
such & marmmer that locds resulting from their 9perat10n or fromtizciaifra .e
flight conditions ere not transmittcd to the lincs _@triza,qhed'to g Vv 9.

11. By inscrting at the cnds of §8 04,433 ond 04.434 the fo'llowiﬁgf

(soe sléo § 04.ds02) T

12, Bylpsartlngtho following peragraph in & O, 441

Ho 1nflanmablc coolent shall be uscde
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13. By deleting & 04,44110, and inserting in liou thereof thc following:

04,44110 Fire-resistant coolant lincs ond fittings. If the coolant
used will ignite and burn under the conditions of power-plant fires, all lines
and fittinge located W:Ltlnn domgnat@d flre zones -shall comply mth the pro-
visions of 804, 4901

14, By deletlng §§'=01+.470 end 04,4700, and inscrting in lieu thereof
the following:

04,470 TPire walls., All engines, auxiliary power units, fuel burning
heaters, and other combustion equipment which are intended for operation in
flight shall be isolated from the rémeinder of the airplanc by means of fire
wells or shrouds, or other equivalent mcans.

04,4700 Fire wall construction. Fire walls and shrouds shall be con-
structed in such & mamner that ne hazardous quantity of air, fluids, or-flame
can pass from the engire compartment to other portions of the airplame, 4ll
openings in the firc wall or shroud shall bo sealed with close~fitting fire-
proof grommects, bushings, or fire wall fitiings.

Fire walls and shrouds shall be constructed of fireproof-material
end shall be protected egainst corrosion., The following materials have been
found to comply with this. requirement: '

{a} hoat and corrosion resistant steel 0,015 inch thick; -

(b) low carbon stecl, suitadbly protected.against corrosion, -
0.018 inch thick.

15, 3By deleting- the second paragraph of E 04 471, and inserting im lieu
thereof the following: o

Coaling, unless otherwise specified by theso rcaulatlons. shall be
constructed of fire~resistant material, Those portions of the cowling which
are subjected te high temperatures due to thoir proximity to cxamust system
parts or exheust gms irpingement shall be constructed of - firqproof meterial,

16. By deleting from § 04,4804, "(Sce § 04, 4251 {c}.)" and insert:.ng
in lieu thercof, "(Scc & 04 4251 )Tl H

17. 3By deletmg 88 04, 49 ancl 04 490 amd inserting in lieu thereof
the following:

04,49 Powor-plant firc protection. ZEnzinc accessory scctions, instal-
lations wherc no isclabion is provided between the ¢agine and accessory com-
partmont, also regions wherein lic auxiliary power untts, fuel burning
heaters, and othcr combustion oquipnent shall be referred to &s-designated
fire zones. Such zones shell be protectod from firc bJ COIﬂPh ence with the
following requircments. '

b 2
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04,490 Inflammeble fluids., No tenks or roservoirs which arc a part of
a system containing inflammeble fluids or gases shall be located in desige
nated fire zoncs, exceopt where the fluid containcd, the design of the system,
the matorials used in the tank, the simb-off meaps, all connections, lines,
and controls are such as to provide equivelent safoty. Not less then 1/2 inch
of clear air space shall be provs.de,d botween any tank or reservoir and a fire
wall or shroud isolating o desigmated fire zone.

04,4900 Skmt-off means., Moane for each individucl cngine shsll be pro-
vided for shmiting off or othervise preventing hazardous ‘quantities of fucl,
0il, do-icer, and other inflommeble fluids from flowing into, within, or '
tnrou&°h ary designated fire zone, except thot mcans neeod not be provided to
shut off flow in lincs forming an integral poart of an cnzine. In order to
facilitetle repid and offectivo control of fires such shut-off mcens shall
permit an cmergency operating soquence which is compatible with the emcrgoncy
aperation of othor cquipment, such as feathering the propeller. Shut-off
means shall be located outside of desiznated firc zones, unless cquivalent
sufety is provided, (scc § 04.490) ond it sholl be showm that no hazardous
quantity of such inflamreble fluid =41l drain into any designatcd f:.re Zone
after shutting-off hos beon accomplishoed,

.. Adequate provigions shall be made to suerd ageinst inadvertoent opor-
ation of the shmit~off moans and to mako it possible for the crew to reopen tho
shut-off means aftcr it has once been cloged.

04,4901 Lincs end fittings. 411 lincs end fittings for semo located
in desisnated firc zonos which carry inflamoble fluids or gascs erd which eaxre
under pressurc or which attach directly to the enginc or ere subjoct to rela-
tive motion betweon components, exelusive of those lincs and fittings formpg
an intogral part of the engine, shall be flexible, fire-resistant lines with
firc~resistent factory-fixed detachcble or other epproved fire-resistant onds.
Lines and fittings chick arc not subject to pressure or to rolatlvc motion
between comonmts chall be of fire-rogistont materials.

04,4902 Vent and @rain linns 411 vent and drain lines end fittings
for same locabted in dosisnated fire zoncs end which corry inflammoble fluids
or gases shell comply with the provisions of § 04,4901, ﬂ.f the Administrator
finds thet rupturc or 'br{,akagu of a particular drain or vent linc ray result
in a fire hozerd,

18, By cmonding § 04,491 to designate tho prosent pargsrophs (.«) and (b)
as (b) emd (¢}, respectively; by inscrting a no PErosroph (2); and amending
new perograph (c) to reod se follows:

(2} Unlcss it cem be demonstrated that cquivalont protoction
&aeninst destruction of the airplanc in casc of firc is provided by the use
of fircproof metoericls in the nacclle end othor componcents which would be
subjected to fimme, firc oxtinguishing systems shall bo provided teo sorve all
designoted fire zoncs,
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{e): aterlals in the firc cxtmgumhmg syst én shall not resct’
chemlcally with the extinguishing L{,cnt s0 as to constitute o hazard.

19 By delcting § 04,4913, end mscrtmg in lieu thereof the follo.,mg

04 4913 Fire oxtln'ulsmng system meterisls. All corrpouents of fire
extinsuishing systems located in designated fire zoncs shall be constructcd
of firoproof. IID.tu..l inls, excopt for comnections which are subject to rolative
motion bots e corponents of the airplenc, in which case thgy shell be of
flexible flre--rosmtant construction so locatud os to minimize the poesibility
of fa 1141‘0... o .

20 BJ ucl\.tane; from thc lost sontcﬂce of .8 04 4920 the followings
.« « . .in potential firc zones. )
21. By delbtlng 8 04 493, end 1nscrt1n5" in 11011 thereof the follomrg

04. 493 Protection of ot‘“ler 'vlrpl.,nc cogpononts agamst fire. All air-
plenc surfaccs oft of the nacecllcs, in.the region of one nacelle diameter on
both sides of the nacelle conter line, shall be constructed of fire-rcsistant
materis This provision need not be applied to tzil surfaces lying bohind
nucellos unlcss the dimensional configuration of the aircraft is such that the
tel 1 surfaces could be effected I‘C,.a.dllj by heat, flames, or sparks ommatlng
from a designated fire zone or cnginc com_partment of any ne acelle.

22. By dclg.tmb §§ 04 5612 end 04, 561_,. 'md. 1nsert1ng in lieu thcroo:f‘
tnc following:

o '. 04. 612 Lines. *Iyarfaullc lincs and f:.tt:.an in all des:.gnutud fire .
Zones (soC 8 04,49) shall cow;ply with the provisions of § 04.4901.

04,5613 Resorvoirs and accmmlators. Location of hydraulic roservoirs
and accumzlotors shall comply with tho provisions of § 04,490, cxccpt when
thay arc an 1ntq3rc.l part of tho cngine or propeller.

By the Civil Aéronautircs Board:

. (Signed) M. C. Mulligan

{szaL) L - - M. €. Mulligan
T ST ' o _Sécrctm‘y



